Recent insights on the role of cholesterol in non-alcoholic fatty liver disease.
Non-alcoholic fatty liver disease (NAFLD) encompasses a spectrum of hepatic histopathological changes ranging from non-inflammatory intracellular fat deposition to non-alcoholic steatohepatitis (NASH), which may progress into hepatic fibrosis, cirrhosis, or hepatocellular carcinoma. NAFLD hallmark is the excessive hepatic accumulation of neutral lipids that result from an imbalance between lipid availability and lipid removal. Recent data suggest that disturbed hepatic cholesterol homeostasis and liver free cholesterol (FC) accumulation are relevant to the pathogenesis of NAFLD/NASH. Hepatic FC accumulation in NAFLD results from alterations in intracellular cholesterol transport and from unbalanced cellular cholesterol homeostasis characterized by activation of cholesterol biosynthetic pathways, increased cholesterol de-esterification and attenuation of cholesterol export and bile acid synthesis pathways. FC accumulation leads to liver injury through the activation of intracellular signaling pathways in Kupffer cells (KCs), Stellate cells (HSCs) and hepatocytes. The activation of KCs and HSCs promotes inflammation and fibrogenesis. In addition, FC accumulation in liver mitochondria induces mitochondrial dysfunction, which results in increasing production of reactive oxygen species, and triggers the unfolded protein response in the endoplasmic reticulum (ER) causing ER stress and apoptosis. These events create a vicious circle that contributes to the maintenance of steatosis and promotes ongoing hepatocyte death and liver damage, which in turn may translate into disease progression. In the present review we summarize the current knowledge on dysregulated cholesterol homeostasis in NAFLD and examine the cellular mechanisms of hepatic FC toxicity and its contribution to ongoing liver injury in this disease. The therapeutic implications of this knowledge are also discussed.